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What is claimed is: 

1. A magnetic memory device comprising: 
a semiconductor substrate; 

a transistor formed above said semiconductor substrate; 

a tunnel magneto-resistive element formed above an 
interiayer dielectric film covering said transistor of said 
semiconductor substrate; 

a first wiring line buried in said interiayer 
dielectric film and connected to a source/drain diffusion 
layer of said transistor; 

a second wiring line buried under said tunnel magneto- 
resistive element while overlying said first wiring line in 
said interiayer dielectric film, to provide a current 
magnetic field to said tunnel magneto-resistive element 
during writing; and 

a third wiring line connected to an upper surface of 
said tunnel magneto-resistive element and provided to cross 
said second wiring line, to provide a current magnetic field 
to said tunnel magneto-resistive element during writing and 
also to cause a cell current to flow during reading, 

wherein said second wiring line is formed and patterned 
so that its both edges are placed outside the pattern of 
said tunnel magneto-resistive element. 

2. The device according to claim 1, wherein said first 
wiring line is formed by patterning so that its both edges 
are placed outside of the pattern of said tunnel magneto- 
resistive element, 

3. The device according to claim 2, wherein a gate 
wiring line of said transistor is patterned to pass through 
a region immediately beneath said tunnel magneto-resistive 
element while having a width greater than that of said 
runnel magneto-resistive element. 
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4. The device according to claim 2, wherein a gate 
wiring line of said transistor is patterned to extend 
outside of a region immediately beneath said tunnel magneto- 
resistive element. 

5. The device according to claim 2, wherein the first 
and second wiring lines are formed by patterning to pass 
through a region immediately beneath said tunnel magneto- 
resistive element while having a width greater than that of 
said tunnel magneto-resistive element. 

6. The device according to claim 3, wherein a gate 
wiring line of said transistor is patterned to pass through 
a region immediately beneath said tunnel magneto-resistive 
element while having a width greater than that of said 
tunnel magneto-resistive element. 

7. The device according to claim 3, wherein a gate 
wiring line of said transistor is patterned to extend 
outside of a region immediately beneath said tunnel magneto- 
resistiye element. 

8. A magnetic memory device comprising: 
a semiconductor substrate; 

a transistor formed above said semiconductor substrate; 

a tunnel magneto-resistive element formed above an 
interlayer dielectric film covering said transistor of said 
semiconductor substrate; 

a first wiring line buried in said interlayer 
dielectric film and connected to a source/drain diffusion 
layer of said transistor; 

a second wiring line buried under said tunnel magneto- 
resistive element while overlying said first wiring line in 
said interlayer dielectric film, to provide a current 
magnetic field to said tunnel magneto-resistive element 
during writing; and 
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a third wiring line connected to an upper surface of 
said tunnel magneto-resistive element and provided to cross 
said second wiring line, to provide a current magnetic field 
to said tunnel magneto-resistive element during writing and 

5 to cause a cell current to flow during reading, wherein 
all of element regions including all wiring lines 
including the first and second wiring lines formed under 
said tunnel magneto-resistive element above said 
semiconductor substrate, a gate wiring line of said 

10 transistor, more than one wiring contact and the 

source/drain diffusion layer are formed by patterning so 
that edges thereof are placed outside of a region 
immediately underlying said tunnel magneto-resistive element. 



ABSTRACT OF THE DISCLOSURE 

A magnetic memory device capable of achieving high 
reliability and superior operation characteristics of 
5 tunneling magneto-resistive (TMR) elements is provided. 
This magnetic memory device includes a semiconductor 
substrate, a transistor which is formed above the 
semiconductor substrate , and a TMR element which is formed 
on or above an interlayer dielectric film that covers the 

10 transistor of the substrate. The device also includes a 
first wiring line which is buried in the interlayer 
dielectric film and connected to a source/drain diffusion 
layer of the transistor, a second wiring line which is 
buried under the TMR element while overlying the first 

15 wiring line within the interlayer dielectric film and which 
is used to apply a current-created magnetic field to the TMR 
element during writing, and a third wiring line connected to 
an upper surface of the TMR element and provided to cross 
the second wiring line. The third wiring line is for 

20 applying a current magnetic field to the TMR element during 
writing and also for causing a cell current to flow during 
reading. The second wiring line is formed by patterning 
techniques so that its both edges are placed outside of a 
pattern of the TMR element. 
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FIG. 3 
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FIG. 4A 
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FIG. 5 
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FIG. 9 (PRIOR ART) 
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